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CQMPARISON OF REGIONAL AND GENERAL ANESTHESIA IN OBSTETRICS

WITH SPECIAL REFERENCE TO TRANSMISSION OF CYCLOPROPANE ACROSS THE PLACENTA

Virginia Apgar, M.D., Duncan A. Holaday, M.D., L. Stanley James, M.B.,
C. Edward Prince, M.D., Irwin M. Weishrot, M.D.

Iris Weiss, B. 8., New York

During the past eight years, cyclopropane has
geen found to have many advantages as an obstetric
anesthetic agent at the Sloane Hospital for Women.
fhe speed of induction, the quick controllability of
, of anesthesia, and the possibility of ample
fxygenation at all times has lead to preference for
fhis agent. In only rare instances cyclopropane has
‘,,~ unsuccessful in relaxing a very tight uterus,
Ghich was accomplished by use of chloroform.

2 On the other hand, Smith* suggested a harmful
#ffect of cyclopropane on the infant and Bundesen
fnd co-workers * noted an infant death rate follow-
g use of this gas three times as high as with any
Sther agent used for obstetric anesthesia. Roven-
ftine and co-workers ® found that deep levels of
#resthesia induced by cyclopropane in the mother
were accompanied by decreased oxygenation of the
;nfant and suggested using the lightest planes of
anesthesm

% In view of these discrepancies of attitudes we felt
ob}iged to examine the matter more closely. Region-
al and general anesthesia were studied clinically
during various obstetric situations.

Clinical Data

Four obstetric situations were chosen for review:
mear-term elective cesarean section, premature vag-
inal vertex delivery, premature and term breech
deliveries, and full-term vaginal vertex delivery.

Elective Cesarean Section—Cases of elective
fesarean section with patients under regional anes-
thesia, unsupplemented before the birth of the
Infant, were compared with those with patients
mnder general anesthesia, in this case with cyclopro-
pane. No patients in whom thiopental (Pentothal)
induction was used, or to whom a relaxant was
glven, are included. All the patients were under-
igoing secondary or tertiary section, or had absolute
gephalopelvic disproportion. None was in labor, and
hone had complications such as toxemia or placenta
Previa. All patients from 1952 through 1935 who
gtxsﬁed the above requirements were included.

uring these four years, there was a change in

i
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General anesthesia was compared with
regional anesthesia as to its effecis on
mother and fetus in 2,856 vaginal deliveries
at term. General anesthesia was used in
2,019 cases, and in 1,022 of these the
anesthetic was cyclopropane. Biochemical
data were obtained from maternal and fetal
blood. In addition, three methods of evalu-
ating the condition of the infant ot birth
were employed, including o special score
based on certain cardiorespiratory and
neuromuscular observations. The blood of
most infants delivered of mothers receiving
cyclopropane contained this gas in demon-
strable amounts, but there was no obvious
correlation between iis concentration and
the score noted for the infant. The gas prob-
ably induced a mild, readily reversible
ceniral narcosis. There was no biochemical
evidence that it depressed placentral func-
tion, but infants born with the mother under
general anesthesia, specifically cycopropane,
were more depressed than those born with
the mother under regional anesthesia.

anesthetic practice, with the trend to increasing the
use of spinal anesthesia. Only two patients for whom
elective sections were done were anesthetized with
cyclopropane in 1955. We were unable to examine a
group for whom emergency sections had been done,
since spinal anesthesia was rarely chosen, either
because of the need for great haste or because of
hypovolemia from hemorrhage.

Premature Vaginal Vertex Delivery—Premature
vaginal vertex deliveries, in this clinic, are accom-
panied by the highest neonatal death rate and thus
were chosen for study. Infants under 1,000 Gm.
(2.2 Ib.) were omitted because of a death rate of
95% irrespective of the anesthetic agent or method.
Infants over 2,000 Gm. (4.4 1b.) were so similar to
full-term infants in their postnatal behavior and
survival that they also were omitted. The weights
of the 130 infants in the group chosen for study
therefore were from 1,000 to 1,999 Gm.
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Breech Deliveries—In this clinic 35% of breech
deliveries occur prematurely. Tt is of interest that
90% of the deaths occurring in infants after breech
delivery are in this premature group. Cases of
version and breech extraction arc omitted from these
figures because of the need of deeper anesthesia and
a relaxed uterus.

Tasre l.—Distribution of General Anesthetic Agents in
Term Vaginal Vertex Deliveries

Vaginal Vertex
Deliveries

A e

Anesthetic Agent ! No, vy

Nitrous oxide ........ et ereaereraur e 06 458

CYelODPTOPANEG ... ittiorrnsvnoeoseracoosssnscracotaranaran 1,002 MY

) D8 0 30 () U T O a4 27

Trichloroethylene .......iiiviiaiiiiiiiiiiiiiiiainienn. 1 0.5

Ether ........ovnu. PN e s 10 0.5

L 130T ¢ e 1T [ 3
Total o e 2,010 100,

As a group for comparison, 2,856 patients who
delivered vagially at term (infants weighing over
2,500 Gm. [5.5 1b.]) during the vear 1955, were
chosen if thev had been anesthetized by a purely
regional, or general, method. In 837 cases in which
regional anesthesia was used, 10.3% of patients re-
ceived pudendal block or local infiltration of the
episiotomy area, 44.4% rveceived sacral or lumbar
epidural block, and 43.0% received spinal anes-
thesia. The distribution of the 2,019 cases by gen-
eral anesthetic agents used appears in table 1.

In summary, the cases omitted from this analysis
are emergency cesarean sections, version and breech
extraction, and premature deliveries of infants nnder
1,000 and over 2.000 Gm. In addition to these omis-
sions, there may be a bias in the selection of cases.
Cyclopropane is more likely to be used for delivery
in cases of fetal distress and in other obstetric com-
plications, while regional anesthesia is used when
labor is well established and the pelvis is adequate.

Tasie 2.—FEvaluation of Newborn Infant®

Sign [ 1 2
Heart rate ... ... Absent Kinw Over 16
(helow gy
Respiratory effort ............ Ahsent Slow tood
Irregular Crving
Musele toneg oo Limyp Some ffexion Active

of extremities motion
Response to catheter in nos-
il {tested after oropharynx

melear) oo e N resporse Grimace Conrhy or
sneeze
COlor Riue Body pink Completely

Pale Extremities pink
blue

Method of seoring: ot seeonds after complote hirth of nfant feise
reanding cord ami placentar, these five objective signs are evalinnted
amd eaeh given a =core of 0,1, or 20 A seore of 10 indjeates an infant
in the best possible condition.

Three methods of comparison were employed:
neonatal (28 davs) death rates, scores at birth*
(table 2), and time to sustained respivation.

With use of neonatal death rates as a criterion,
there was no significant difference in any of the four
groups between those receiving regional or general
anesthesia (table 3).

JAMA,, Dec. 28, 1g5y

As an aid to evaluating the condition of an infany
in the first few minutes after birth, a scoring systerd
was devised and first used in 1952 * (table 2)." Af,
expericnce with over 16,000 scores, based on ¢g

thase infants receiving scores of 0 to 4 and thoge
5 to 10. Those with the lower scores are considey
to be potentially sick infants, while those with seg
of 5 or higher have a distinctly better prognos
Examination of the death rates at each score sho
a drop from 3.0% death rate at a score of 4 to 1,59
at score 5 (fig. 1). It is true that there is anothey
abrupt drop between score 6 and 7, so that thisg

TasrLe 3.—~Comparison of Neonatal Death Rates with
Type of Anesthesia

Premature Vagina} :
Elective Yaginal Vertex
Cexarean Vertex Breech Full-term
Rections Deliveries Dellveries Deliveries
Type of  — ——-A - - e A .

e A . A )
Anesthesia No, NND* % No. NND 9% ¥No. NND 9% No. NND <
Regional .. 166 1 06 78 11 141 w8 B 817 89 3 a8
General ... 87 1 15 52 G086 WU K10 209 5 e

* NND = nronatal death rate.

division might be used. Reealeulating the data fa
some groups on the basis of including groups 5 and
6 did not result in any change of significance in the
groups examined. As will be noted in table 4 and:
ficure 2, the scores of infants in the premature
vaginal vertex and breech groups were not signifis
cantly different whether the anesthesia was general
or regional, However, the scores of full-term infants
were significantly better by the chi square test
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Fig. 1.—Distribution by score of 97 deaths in 6,668 ing
fants from the Sloane Hospital for Women,

(p<0.001) in both vaginal vertex and elecﬁvg
cosarcan section groups, if regional anesthesia was
used. ‘

Since 1954, another method of evaluation has
heen routinely charted. This obscrvation has beent
termed “time to sustained respiration.” Our attempt
to use “erying time” and “breathing time” fuiled‘t?
viekd useful correlations with morbidity or mortahtY;
The time elapsed until the infant sustains spontant
cous respiration is vecorded in seconds, after de
livery ot the entive infant. There were insufficient
data in the elective cesarcan sections and prCmam
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vaginal vertex deliveries for comparison of regional after absorption of carbon dioxide and oxygen
and general anesthetic methods. No significant effect (method as applied to Kopp-Natelson microgasom-
of anesthetic technique was observed in relation to eter to be published ®}. Factors for conversion of

manometric pressure differences to volume per cent

LTI PR AL BREECH i of cyclopropane were calculated for the micromano-
SECTION VERTEX VERTEX metric method using the equation of Van Slyke and
pr< .00} P> 30.0 pr> 200 2=<.00/ Neill.” The factors for solubility and rate of reab-

[ *

sorption were from Orcutt and Waters.®

Because this method does not allow for distinc-
w3 reciowa tion between the contributions of nitrogen and
- GENERAL cyclopropane to the pressure of the residual gas,
. experiments were performed on mothers who were
H breathing air. Fifteen blood specimens of five
v mothers and their infants were analyzed for residual
' nitrogen. The average nitrogen content of the speci-
%. mens of maternal and umbilical cord blood of these
patients was 1.2 vol. % (table 7), which is in agree-
166 &7 e 52 98 284 837 207 ment with Van Slyke and Neill.”
Fig. 2—Regional versus general anesthesia, scores 0-4. Because of the intermittent need for pain relief
and because of the indeterminate duration of the
breech deliveries (table 5 and fig. 3 and 4). How- second stage of labor, the degree of nitrogen “wash-
ever, the incidence of delayed onset of sustained out” from the blood and the amount of cyclopropane
respiration following full-term vaginal vertex de- administered was variable. A study of the rate of
TasLE 4.—Comparison of Scores with Type of Anesthesia
Premature Vaginal Vaginal Vertex
Elective Cesajan Sections* Vertex IBeliveries Breech Deliveries Full-term Deliveriest
Score of - Score of ) Score of Seore of K
Score of 0-4 5-10 Score of 0-4 310 Seore of 0-4 5-10 Seore of 04 5-10
Beores A A Potal A e A—— ot 8l Ay A PO A A e A Tot 21

Type of Anesthesia No. % No. % No. No. % No. % No. No. % No. % No. No. % No. % No.

. 1 06 165 994 166 24 308 54 69.2 78 25 255 73 45 98 43 51 794 94.9 837
28 418 39 582 67 11 212 .41 788 52 88 310 196 69.0 284 210 104 1,809 896 2,019
29 204 233 8 95 130 113 269 382 258 2,603 2,856

* Expected distribution of scores based on previous experience in 1,319 elective cesarean seetions: H: X2 = 60.0; p = <0.001.
{7 {4

Respiration was not well established before two-
and-a-half minutes in 7% of this group. Of this 7%

t Expected distribution of scores on the above 2,856 cases using null hypothesis: {TOH%%O x2 = 37.9; p = <0.001.
liveries under general anesthesia was approximately %
: Ty 80 ¢ 1 REGIONAL ANESTHESIA
three times greater than under reglonal (p<0.001). [ G wireous ovoe » onveen
A detailed analysis of the TSR’s of all full-term B C10L07ROPINE + OXVGEN
. . . . . S HER INHALATION BNESTHES!A
vaginal vertex deliveries is presented in table 6. An 50 + OX7GEN
arbitrary division was made at 150 seconds, and |
respiration was considered delayed after this time. a0 k-

more than three out of four had received general 30?
anesthesia, |
Biochemical Data wer

The transfer of cyclopropane across the placenta o L
was studied by manometric analysis of simulta- ‘
neously drawn samples of maternal and umbilical ‘ B | :
Qord blood for content of cyclopropane at the time ® seconns 0;29 30-59  60-89 90'—n 120;:49 soira 80-299 sov +
of delivery. Twenty-five mothers who received only TOTAL NO. 98/ 533 227 w46 00 /8 90 39
¢yclopropane and oxygen for anesthesia during the Fig. 3.—Time of sustained respiration in seconds in full-
second stage of labor were studied. term vaginal vertex presentations.

Blood gas analyses were performed on the Kopp-
Natelson microgasometer with use of a modification nitrogen washout from maternal and fetal blood
of the method of Holaday and Verosky.® Cyclopro- in a group of six mothers breathing 100% oxygen in
Pane and dissolved nitrogen were estimated by a nonrebreathing system for periods of 5 to 60

Mmeasurement of the pressure of the residual gas left minutes indicated’ that the nitrogen content of
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maternal blood was lowered rapidly during breath-
ing of atmospheres low in nitrogen (table 8 and fig.
5). The nitrogen content of the fetal blood fell slow-
ly and was not significantly altered in 10 minutes of
maternal washout. In view of the fact that cyclopro-
panc was usually administered intermittently, with
air breathing somctimes allowed between pains, and
since the average duration of eyclopropane adminis-

TasLe 5.—Time to Sustained Respiration, in Seconds®

Vaginal Vertex
Full-term Deliveries,
TRR. Seed

Hreeeh Deliveries,
THR, See.t
N

Vi TN T T J\"""‘"—-‘w
0-144 1M 0-149 1504
I e e s ~JTotal
Type of apesthetie,. No. % No. No. % No. % No.
Regional ............ EEI-viR] 6122 562 066 20 3.4 582
General ...l W o891 1 1LY 1,383 w8 127 9.1

Total ..o ol 1,957 7
* There were no data on eleetive eesarean =ections or on premature
vaginal vertex deliveries,
PSR = time to sustained respiistion,
1 Expected distribution of TSR on the above 2,104 cazes using the
null hypothesis:  0-149 15y
P + . P <O,

7.1% 92.6% "

x®

trations was approximately 10 minutes, it was esti-
mated that the average concentration of nitrogen
remaining in the blood of mothers receiving cyclo-
propane was 0.6 vol. % and in the umbilical vein
blood of the infants of these mothers was 1.2 vol. %.
Accordingly, these values were subtracted from the
values of total residual gas of maternal and infant
blood respectively and the remainder was considered
to be evclopropane.

NUMBER QOF PATIENTS

REGIONAL

— L - I RN onunSES ——
G-y 30-5%9 60 ~RY 90-HI9  120-149 150179 180-299 300+
SECONDS
Fig, 4 —Frequency of time of sustained respiration in
full-term vaginal vertex presentations,

Two blood sampling procedures were followed.
More frequently, a segment of wmbilical cord was
doubly clamped at the carliest possible moment dur-
ing deliveryv and a sample of maternal venous
and/or arterial blood was simultancously drawn.

JLAMA., Dec. 28, 19%1

Umbilical venous blood samples were withdrai
from the isolated segment of cord immediately
thereafter. In other instances a sample of matergd)
venous or arterial blood was withdrawn while sipg)
taneously umbilical vein blood was withdrawn with
the cord still in situ. Additional samples from B
fants delivered with the mother under regio
anesthesia were collected and their oxygen saty#
tions were compared to the evelopropane groupd

2.0
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fes)
°
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0O 10 20 30 40 50 60

TIME (MIN.} 100, Op NON-REBREATHING

Fig. 3.~Nitrogen washout experiments with use of blood
specimens from infant and wmother. (Dotted lines are estis
mations of course of nitrogen washout in mothers and in-
fants. Scatter of data is within error of method £0.5 vol. %)

Because of the high solubility of c¢yclopropane in
the usual petroleum base lubricants used for sealing
syringes, only syringes lubricated with glycol bor#

TasLE 8.—Analysis of Time to Sustained Respiration it
Full-term Vaginal Vertex Deliveries

No. of

TER, See. Deliveries %

e 20 e e e 981 ¥
a0 533 %8
L U 227 108
w11y 16 55
120-144 100 48
130170, . | 08
TROSID. e 0 id

BO0 39 19

borate { Aquaresin} were emploved. The dead spacs
of the syringes was filled with a concentrated heparinl .
solution. After the sample had been collected, &
drop of mercury was introduced into the syringe-
and constant agitation was begin, first manually an
then with motor-driven rotator * through a pan
ice water.

Analysis of the blood samples for oxygen, carbon
dioxide, residial gas content, oxvgen capacity, Pt
and hematocrit were performed as soon after samp.
ing as possible, usnally within two hours. The major-
ity of oxygen saturations were obtained from the
microgasometer analysis.” Several blood samples
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were analyzed using the double scale cuvette oxi-
meter ° or the Beckman spectrophotometer.’® All
three methods were standardized against the Van
Slyke. The results of analyses for oxygen and car-
bon dioxide, pH, hematocrit, and buffer-base will be
reported elsewhere."’

TaBLe 7.—Average Residual Nitrogen Content of Fifteen
Blood Samples from Five Mothers and Their Infants

Nitrogen Blood Level, Vol. %
i A
“Maternal Artery Maternal Vein Umbilical Vein Umbilical Artery

0.9 e ... ces

14 05 1.7 13

1.0 0.9 0.8 08

04 e 1.8 14

14 1.6 17
n=15

mean = 1.2 vol. %, 8.D. ==+ 0.45 vol. %.

In the experimental group no specific plan of ran-
dom selection was adopted. Cases were chosen in
relation to the availability of the laboratory facilities.
However, there were no cases of fetal distress in this
group. '

Results

The blood of most infants delivered of mothers
receiving eyclopropane contained this gas in demon-
strable amounts (table 9). The amount of cyclopro-
pane in umbilical cord blood was usually less than,
but proportionate to, the amount in maternal ex-
tremity vein blood. The few maternal arterial blood
samples obtained during this study suggest that the
maternal tissues were not in equilibrium with the
concentration of cyclopropane in the blood at the
time of sampling. The maternal-fetal gradient was
probably greater than shown by the comparison of
maternal vein blood and umbilical vein blood.

10 X
8+ XX X
8- XXX X X
T4 XX x
o 6
]
&) x
©
w4} X
3 X
e r X XX
L3 o X X X
1 1 1 1 i 1 4.4' 1 )
-i0 2] 1.0 2.0 3.0 4.0 5.0 1.0 12.0

CYGLOPROQPANE(VOL.%,) UMB.VEIN

Fig. 6.—Relation of scores to concentration of cyclopropane
in umbilical vein,

There was no obvious correlation between the
concentration of cyclopropane in the umbilical cord
blood and the scores of the infants (fig. 8). Further,
no obvious correlation was found between birth oxy-
genation and score. However, if oxygenation and
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score be compared in the regional and cyclopropane
groups, the latter appears more depressed for a
given level of oxygen saturation (fig. 7).

Comment

The clinical study indicates that infants delivered
with the mother under general anesthesia are more
depressed than those delivered with the mother
under regional anesthesia, although the mortality in
the two groups is not different. In addition the

10 x xe XX
9+ XXX X b3 X XXNX® o e @
al x X x e Xx o xdbax
7} XX X * ex .
w 5 x
S .
g st x .
o
Fys
3k » L I
@«Cyclopropans
2r X . . x . X« Regional
1.4 e » -
1 J. 1 il 1 A 1 1. —
10 20 30 40 50 60 70 80 920

UMBILICAL VEIN SATURATION (VOL.%)

Fig. 7.~Comparison of umbilical vein oxygen saturation
and scores.

average depression of infants receiving cyclopro-
pane is significantly greater than is seen when
regional or other methods of inhalation anesthesia
are used (table 10). If these findings are not due to
an inadvertent selection of cases, it remains tc be
determined whether the gas is exerting a direct
narcotic action on the fetus or is depressing the in-
fant by interfering with placental or maternal res-
piration.

TasLe 8.—Nitrogen Washout from Maternal and Umbilical
Cord Blood in Six Mothers, with 100% Oxygen,
Nonrebreathing Technique

Nitrogen Blood Level, Vol. %
A
“Maternal Umbilical Umbilical

Time of Oxygen Administration, Min,  Vein Vein Artery
Becinrsrarerarerensransstsresrrnavsaras 0.0 e vee

- > P —0.3 ver vee

1 8.7 8.8 04
Buveiirnronosaetnionanrrescerrrasesonan 0.3 14 ees

22 P [ 11 18

L1 01 ves s

O X ven 0.6

* Data for same patient as lne 4.

The oxygen saturations (table 11) and carbon
dioxide tensions '* of umbilical vein blood in both
regional and cyclopropane groups were not signifi-
cantly different. The pH in the cyclopropane group
was 0.07 units higher."" These findings argue against
the gas interfering with placental function and favor
a direct action on the fetus.

In agreement with Rovenstine’s study,” no corre-
lation between the condition of the infant at birth
and the blood level of cyclopropane was demon-
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strated. This suggests that some factor other than
the anesthetic agent is depressing the infant. How-
ever, the blood levels are only of value as an in-
dication of the depth of anesthesia when equilibrium
between the blood and tissues has been reached.

TasLE 9.—Cyclopropane Levels in Maternal and Fetal Blood

Umbil-  Umbil-
Time Mat. Mat. ical ical
Cyelo.,, Artery, Vein, Vein, Artery,
Type of Delivery  Min* Vol. %t Vol %1 Vol.% Vol. % Score

Vaginal Vertex 15 1.9 0.6 8
Vaginal Vertex 14 1.6
15 0.6 7
Vaginal Vertex 4.5 4.1 2.3 5
Cesarean Section 10.0 6.2
10.5 2.4 3
Vaginal Vertex 13.0 2.6 1.6 8
Vaginal Vertex 6.5 2.8
7.5 0.9 8
Cesarean Section 7.0 0.3 1
13.25 2.7
Vaginal Vertex 2.0 2.2
4.0 1.2 2
Vaginal Vertex 1.5 1.5 1.5 8
Vaginal Vertex 5.0 0.4 8
5.5 1.0
Vaginal Vertex 13.5 1.4 1.1 9
Vaginal Vertex 9.5 2.8
10.0 1.8 2
Vaginal Vertex v 3.3 1.5 10
Vaginal Vertex 7.0 0.8 7
10.0 1.6
Vaginal Vertex &5 3.4 2.5 9
Uexarean Section K 6.2 0.9 1
Vaginal Vertex 1.0 5.3 2.0 2
Vaginal Vertex 3.0 &5 4.1 7
(‘esarean Section 17.0 3.0
Vaginal Vertex 3.0 1.1 —0.1 0.3 1
Vaginal Vertex 1.5 4.4 0.8 9
Cesarean Seetion 6.0 3.7 5
10.0 7.98
Vaginal Vertex 6.0 &2 4
(‘esarean Nection i 4.4 23 0.5 3
(‘esarean Seetion G 23.00 11.9 6.5 8
n= [ 20 22 24
mean = RA5 3.1 1.8 56
standard deviation = *7.5 *1.9 +1.9 +3.3

*Time eyelo. = time in minutes from first inhalation of cyclopro-
pane to moment of sampling,

t Mat. Art. = brachial or radial artery.

{ Mat. Vein — antecubital vein,

§ Uterine vein sawple.

Since equilibrium was not reached in this study due
to the brief or intermittent periods of administra-
tion, little can be inferred from this lack of cor-
relation.

TaBrLe 10.—Significance of Difference Between Means

t D
Maternal artery: mauaternal vein 174 <0001
Maternal vein: umbilieal vein ..., .. oL 306 <0.01
Umbilical vein: control
(mean evelopropane — o0 vol. “Con =4y ... .. ... E R ALY
Maternal vein: control
(rieanr exclopropane = 0.0 vol. %1 n=23) ............. RR <00

Mean =eore of infantx in eveloprobane group:
mean seore of oll infants (7.6 #2830 n == 12.267) 54 <0001

The immediately apparent explanation for the
Tirect action of cyclopropane on the infants is a
mild and readily reversible central narcosis, How-
wver, the toxic action of this agent on cardiac
muscle,"™ especially in the presence of high tensions
f carbon dioxide,'® is well known. Since in emer-

JJAM.A,, Dec. 28, 1939

gency obstetric situations with fetal distress the
fant will be both anoxic and hypercarbic, thy
possibility of some interference with cardiac functjoy
should be considered.

Conclusions

In both clinical and biochemical studies infanm
born with the mother under general anesthesia, a8
specifically cyclopropane, were more depressed thgs
those born with the mother under regional anem
thesia. Cyclopropane is transferred rapidly to the
fetus, but as used clinically in this study equilibriung
with the mother was not reached. There was no bjg-

TasLe 11.—Scores and Umbilical Cord Oxygenation

Umbil- Umbil- Mater-
Type of ical jeal nal
Anesthesia Vein, Artery, Artery,
and Type of Av, % Sat- % Sat- % Sat-
Delivery Seore No. uration No. uration No. uration No
(‘velopropane,
vaginal ........... 59 22 35 22 5 4 97 B
Regional,
vaginal ........... 8 14 51 14 21 13 97 4
(‘velopropane,
section ............ 5.4 B 49.2 H 23 5 9 3
Regional,
section ...l 62 6.4 26 16 23 97 18

chemical evidence that cyclopropane depressed
placental function. This suggests that the gas exerted
a direct narcotic action on the fetus, despite the
absence of correlation between the blood concentra-
tion of the gas and the condition of the infant at
birth. Toxic action of cyclopropane in relation to
the low oxygen and high carbon dioxide levels nor-
mally present at birth is possible.

622 W. 168th St. (32) (Dr. Apgar).
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the National Institutes of Health, Public Health Service,
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